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Introduction
The concept of One Health initially arose from integrated 
research on zoonoses,1,2 but now covers all of the interconnec-
tions between human, animal and environmental health. The 
concept is a collaborative, interdisciplinary and intersectoral 
multi-institutional approach, linking many different forms 
of knowledge and expertise.3–5 One Health is represented by 
a complex biological and social system that involves multiple 
actors and processes and their interactions over time, at local, 
national and global levels.5 To date, relatively little attention 
has been given to the epistemological, institutional, political 
and social factors associated with the implementation of a One 
Health approach.2,6 This is illustrated by the almost complete 
lack of literature on One Health governance.
There is an existing framework for global health gover-
nance: a combination of the formal and informal institutions, 
rules and processes that influence global decisions on health 
policy.7,8 Ideally, such a framework should transcend national 
boundaries, embrace multisectoral and interdisciplinary ap-
proaches and engage with the whole wide range of relevant 
actors.9 In reality, however, the current framework is affected 
by fragmentation of health interests, programmes and sectors, 
a general lack of societal participation and by professional focus 
on very limited areas of expertise, so-called professional silos.10,11 
The dysfunctionality of the current framework, in terms of the 
core elements of the One Health concept, emphasizes the need 
for a dedicated framework for One Health governance.12
It has been suggested that some of the current framework’s 
shortcomings could be overcome by the development of co-
ordinated supranational bodies, the promotion of specialized 
training and career opportunities and the creation of dedicated 
funding mechanisms.9,12–14 We suggest that the framework 
may also be strengthened by improving the integration of its 
management4,7,15 and by integrating knowledge at all stages 
of any related policy development.16–18 In 2012, knowledge 
integration was listed as one of the United States National 
Cancer Institute’s key recommendations for improving 21st 
century epidemiology.19
Since 2014, about 230 experts and representatives of 
governments and nongovernmental organizations, from the 
fields of environmental, public and veterinary health and 
associated sciences, have come together in the Network for 
Evaluation of One Health.20 This network’s main aim is to de-
velop standards for assessing integration in One Health. Since 
2016, this work has been enhanced by a core group of experts 
on complex systems, governance and knowledge integration. 
This paper summarizes the results of this group’s investigation 
of knowledge integration in governance, as a mechanism for 
multi-institutional learning to improve the governance and 
coordination of One Health implementation in the absence 
of hierarchical chains of command.
Coordination and governance
In policy cycles, multiple rounds of agenda setting, policy 
formulation, decision-making, implementation and evalu-
ation lead to the creation, implementation and revision of 
policies.21 We believe that, in terms of the interdisciplinary, 
intersectoral and multi-institutional One Health approach, 
knowledge integration at every stage of policy development, 
in every policy cycle, could strengthen the coordination and 
governance of One Health implementation. Although some 
integration of knowledge from different disciplines, institu-
tions and sectors can, and does, take place intuitively, in many 
circumstances, we believe that it needs to become a regular, 
routine and institutionalized process at project, programme 
and policy levels.8,18,22 In the development of health policies, 
knowledge assessment is often confined to the last, that is 
evaluation, stage of each policy cycle.23 We believe that, to op-
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timize the coordination and governance 
of the One Health approach, knowledge 
integration should be central at every 
stage of policy development.
In its broadest sense, knowledge 
integration has been defined as the build-
ing of shared and meaningful syntheses 
between distinct mental models, based 
on a recognition and explanation of the 
relevant differences between the mod-
els.24,25 Rather than seeking consensus, 
knowledge integration can be used to 
build a common framework that allows 
an understanding of the links between 
the knowledge of multiple individuals. 
Such integration has been likened to the 
weaving of multiple perspectives into a 
central vision or a search for coherence 
and correspondence.26,27 The fostering 
of effective knowledge integration in a 
policy cycle is a multidimensional chal-
lenge because it requires the integration 
of cognitive concepts, organizational and 
social interests and perspectives as well as 
communicative and cultural factors. The 
relevant literature distinguishes target 
knowledge from systems and transfor-
mation knowledge. Target, or norma-
tive, knowledge relates to objectives and 
interests, while systems, or descriptive, 
knowledge relates to perspectives on 
factual processes. Transformation, or 
prescriptive, knowledge relates to the 
transformation of the current version of a 
system towards a more desired version.28 
The integration of these three forms of 
knowledge throughout a policy cycle 
can be facilitated by three different ap-
proaches: multicriteria analyses for target 
knowledge, systems thinking for systems 
knowledge and transdisciplinary ap-
proaches for transformation knowledge.
Multicriteria analyses
The key to integrating target knowledge 
is to understand the often-conflicting 
interests, preferences and values of 
the multiple actors, as a first step to 
mediation, negotiation and, ultimately, 
collective action.29 Multicriteria analyses 
can assist such integration because they 
elicit and structure value systems in a 
way that accommodates a multiplicity 
of information sources and types.30 Such 
analyses can incorporate any objective 
that has relevance to the point of view 
under consideration, rely on non-
monetary units and apply valuation 
methods that are independent of pricing 
mechanisms. This makes these analyses 
particularly suited for priority setting in 
implementation of the One Health ap-
proach, which typically involves equity, 
intergenerational justice and non-mar-
keted goods.31,32 When combined with 
systems analysis for strategic, long-term 
assessments, multicriteria analyses offer 
a flexible yet systematic method of valu-
ation that can bridge the gap between 
governance and action.33,34
Systems thinking
Systems knowledge refers to an under-
standing of the complex interactions, 
between the many actors and processes 
in the fields of human, animal and envi-
ronmental health that emerge and feed 
back over long time scales. To integrate 
such knowledge, the management disci-
pline known as systems thinking can be 
used. Systems thinking can assist human 
thought by permitting the analytical in-
ference of dynamic consequences, from 
complex nets of long causal chains that 
often have feedback loops and unin-
tended effects. System thinking also al-
lows information from multiple sources, 
e.g. quantitative data, expert knowledge 
and stakeholders’ experiential insight, to 
be combined systematically.35,36 These 
different sources of information are 
complementary because of missing data, 
methodological differences and interest-
based selective perception, even among 
members of the same scientific team.37,38 
By using all of the available relevant 
information to understand the possible 
outcomes of policy interventions and 
by linking diverse bodies of relatively 
abstract information with the narratives 
that guide everyday experience, systems 
thinking can reduce uncertainty in com-
plex governance problems.15,39,40
Transdisciplinarity
Transdisciplinary approaches, which are 
sometimes called boundary manage-
ment, are designed to build a bridge, 
at the science–policy interface and 
between potentially diverse knowledge 
systems, by facilitating communica-
tion, mediation and translation across 
cultural, disciplinary, institutional and/
or sectoral divides. Although multiple 
analytic methods may be employed,29,37 
the distinctive characteristics of such 
approaches are mainly sociocultural and 
aim to foster collective action towards 
societal transformations.38,41,42 They 
include the selection of actors that legiti-
mately represent the interest groups of 
relevance to the research problem. Co-
leadership helps to ensure the equitable 
representation of interests and perspec-
tives and to mitigate power differentials. 
The joint negotiation and definition of 
research objectives and hypotheses is a 
crucial step in linking target knowledge, 
building mutual understanding and en-
abling successful collaborations. Linking 
narratives and experiential perceptions 
with conceptual or explanatory, systems 
knowledge is a central challenge. This 
challenge can be overcome by careful 
consideration and the development of 
a deep understanding in experiential 
encounters, by repeatedly exposing the 
different bodies of knowledge to each 
other and by working towards joint 
outputs. The sustained commitment 
of the varied stakeholders needs to be 
supported by strong leadership, trust 
building and conflict management.28,29,37 
Transdisciplinary approaches may make 
three crucial contributions to societal 
transformations. First, they create so-
cial contexts for successful knowledge 
integration, even where such contexts do 
not occur naturally. Second, as a result 
of their collaborative and interactive 
nature, they tend to produce knowledge 
that is generally perceived as credible, 
legitimate and salient. Finally, by foster-
ing collaboration among societal and 
scientific partners, they can build trust 
and networks that are independent of 
any hierarchical chains of command.
Case studies
We believe that the effective implemen-
tation of the One Health strategy, as 
an interdisciplinary and intersectoral 
approach that links different forms of 
knowledge and expertise across multiple 
institutions, depends on knowledge 
integration. Six case studies support 
this view: three general One Health 
initiatives and three integrated health 
initiatives that included multicriteria 
analyses, systems thinking or a trans-
disciplinary approach (Table 1).
Integration of target knowledge
The integration of target knowledge has 
been fostered by including stakeholder 
perspectives in agenda setting and 
decision-making, through either explicit 
co-leadership and negotiation43,45,48 or 
changes of perspective in collaborative 
work assignments.44,46,48 In Quebec, Can-
ada, a rigorous multicriteria analysis, of 
Lyme disease surveillance and control 
strategies was used to support the public 
health authorities’ decision-making and 
programme direction.47 In the latter 
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investigation, a participative approach 
that involved health professionals and 
other stakeholders from governmental 
and nongovernmental organizations 
was used to compare several surveil-
lance strategies in terms of their likely 
animal, environmental and public health 
and socioeconomic impacts. The stake-
holder group provided input during the 
definition of management strategies, 
the assessment of objectives and their 
relative importance and the scoring of 
the strategies in terms of their likely at-
tainment of the objectives. Since stake-
holders represented their institutional 
perspectives, the process presumably 
assured the balanced representation of 
each of the relevant institutional view-
points. The analyses allowed preference 
rankings of several possible intervention 
strategies for the management of Lyme 
disease, facilitated a better understand-
ing of the conflicts between the key 
objectives and the relevance of such 
conflicts to each stakeholder group, and 
apparently improved each stakeholder 
group’s appreciation of the preferences 
and priorities of the other stakeholder 
groups. In short, the analyses contrib-
uted to resolving trade-offs and setting 
a common vision and direction. While 
multicriteria analyses have mostly been 
focused on the early stages of policy 
development, e.g. agenda setting and 
policy formulation, they have important 
evaluative elements and can build con-
sensus, to strengthen collective action, 
during policy implementation (Table 1).
Integration of systems 
knowledge
The integration of systems knowledge 
has been used in the joint definition of 
broad conceptual bases for the collection 
and assessment of evidence43,45,47,48 and in 
facilitating group understanding of the 
evidence collected via collaborative data 
analysis and validation (Table 1).43,45,47 
In the United Kingdom of Great Britain 
and Northern Ireland, a comprehensive 
intersectoral review of the activities, 
culture, effectiveness, policies and social 
relations within the child-protection 
sector demonstrated how One Health 
governance could be supported by struc-
tured and rigorous systems thinking.46 
This review engaged a reference group 
of relevant stakeholders, e.g. represen-
tatives from charities, the civil service 
and other government departments, an 
adoptive mother and young people who 
had been through the child-protection 
system themselves, and drew on evi-
dence from databases, written sources 
and individual stakeholders’ perspec-
tives. The collaborative development of 
causal loop diagrams, with 60 variables, 
facilitated both a better understanding of 
the systemic outcomes of interdependent 
decision-making processes and a com-
parative assessment of potential policy 
interventions. The recommendations 
drawn from this review’s results were 
largely accepted by the commissioning 
government authority and triggered sub-
stantial policy changes.46 Systems think-
ing can therefore transform complex 
mixtures of individual observations into 
coherent narratives that state how situa-
tions emerge and how they may unfold 
in the future. While systems thinking has 
mostly focused on the evaluation stage of 
policy development, it usually includes 
target knowledge, as a determinant of be-
haviour, and its participative nature can 
also build trust and foster mutual learn-
ing between stakeholders and scientists.
Integration of transformation 
knowledge
Most One Health and related initiatives 
rely on a multi-institutional network of 
actors. This network often contributes to 
the integration of transformation knowl-
edge in two ways: via the institutional 
support provided by relevant decision-
makers43,46,47 and via the collaboration of 
individuals who have a broad range of 
implementation-related skills and exper-
tise in many specialist fields.43,44,46,47 The 
potential usefulness of transdisciplinary 
approaches for coordinating and manag-
ing such interdisciplinary, intersectoral 
and intercultural collaboration, even in 
challenging societal contexts, was illus-
trated by a collaboration in Guatemala.48 
The main aim of this collaboration was to 
bridge the gaps between the knowledge 
systems of biomedical doctors and those 
of traditional Maya healers and, in so do-
ing, promote collaboration and mutual 
learning between the two groups. After 
facilitating joint patient diagnosis and 
subsequent treatment reconstruction, 
the collaboration was deemed useful 
and relevant by both groups of subjects 
and appears to have reduced the long-
standing prejudices held by each group 
towards the other. Scientific institutions 
that, in terms of these prejudices, were 
perceived as neutral acted as intermedi-
aries and helped ensure the credibility of 
the results. The process provided multiple 
opportunities for the building of mutual 
trust, via dialogue and experiential ex-
change and also triggered reflection, by 
pointing out the shortcomings of the cur-
rent health systems, and appears to have 
educated all of the participants. In short, 
it developed and/or strengthened the 
networks for collective action. While the 
Guatemalan study focused on the imple-
mentation stage of policy development, 
the transdisciplinary approaches also had 
effects on agenda setting, by influenc-
ing the actors’ target knowledge and on 
evaluation, by enabling process assess-
ments that were more inclusive of the 
divergent knowledge systems (Table 1). 
Furthermore, the new networks and 
increased levels of trust helped achieve 
consensus and collective action at every 
stage of policy development.
Discussion
We believe that knowledge integration 
is both an integral element of successful 
One Health governance systems and a 
prerequisite for the effective implemen-
tation of the One Health approach. The 
combined use of multicriteria analyses, 
systems thinking and transdisciplinary 
approaches (Fig. 1) could contribute to 
more systematic and successful collabo-
rations within and across existing insti-
tutions and form a procedural backbone 
for converting the aspirations of the 
One Health concept into institutional 
processes. In general, the aim of multi-
criteria analyses, systems thinking and 
transdisciplinary approaches is to create, 
maintain and inform collective action by 
broad coalitions of societal partners. If 
successfully implemented over extended 
time spans, they could contribute to the 
building of trust, networks and institu-
tions that are not primarily dependent 
on any existing hierarchical structures 
of government.
Although multicriteria analyses, 
systems thinking and transdisciplinary 
approaches mainly focus on different, 
crucial aspects of One Health gover-
nance, they are complementary and 
overlapping rather than mutually exclu-
sive. They provide methods to resolve 
trade-offs and set a common vision and 
a common direction across disciplines, 
institutions and sectors. They serve as 
a toolbox for systemic monitoring and 
feedback to transform observations 
into narratives detailing how situa-
tions emerge and might unfold in the 
future. Finally, they contribute to the 
development and/or strengthening of 
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摘要
“唯一健康”政策制订、实施和评估中的知识整合
“唯一健康”概念涵盖了人类健康、动物健康和环境
健康之间的相互关系 , 需要多个利益相关方在诸多文
化、学科、机构和部门之间的合作。然而 ,“唯一健康”
的实施方法似乎受到全球卫生治理框架中的缺陷的阻
碍。知识整合方法在政策制订的各个阶段都可以帮助
解决这些缺点。关键目标的确定、权衡的解决以及建
立一个共同愿景和展开叙述可以通过多重判据分析来
实现。通过系统性思考 , 可实现基于证据的决策并将
networks for collective action towards 
a common vision. Potentially, therefore, 
as a decisive element in policy develop-
ment, knowledge integration could help 
resolve the main shortcomings of the 
current global framework for health 
governance, by managing complexity and 
shaping interactions between actors and 
institutions towards joint learning.17,18 
Knowledge integration could also be used 
to complement educational and institu-
tional measures for improving the imple-
mentation of the One Health approach.14 
We therefore propose that policy cycles 
relevant to One Health should aim at 
knowledge integration and make the best 
possible use of multicriteria analyses, 
systems thinking and transdisciplinary 
approaches. Whenever they are used as 
elements of the implementation of the 
One Health approach, the processes in-
volved in knowledge integration should 
be reported explicitly in the associated 
scientific articles. Ideally, such reporting 
should be based on standardized criteria 
and systematic evaluation frameworks, 
like the one proposed by the Network 
for Evaluation of One Health.5,20 To de-
velop and improve best practices in One 
Health, the practitioners and scientists 
in active One Health networks should be 
educated on knowledge integration and 
encouraged to discuss their ideas with 
those of more established governance 
actors, ideally in programmes supported 
by permanent professional associations 
or organizations. Finally, attention should 
be directed towards developing and 
implementing efficient technical mecha-
nisms to facilitate stakeholder involve-
ment and brokering at all levels of health 
governance, from local to global level. ■
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Fig. 1. Potential uses of knowledge integration within One Health policy cycles
Implementation
Evaluation
Strengthening networks 
for collective action
Transformation 
(prescriptive) knowledge: 
transdisciplinary approaches
Target (normative) knowledge: 
multicriteria analyses
Knowledge integration 
for institutionalizing 
One Health in policy
Systems 
(descriptive) knowledge: 
systems thinking
Transforming observations into narratives 
of how situations emerge and might unfold 
in the future
Resolving trade-offs and 
determining common 
vision and direction
Agenda setting, 
policy formulation, 
decision-making
Notes: The outer and inner circles indicate the stages within each round of policy development21 and the 
approaches for integrating target, transformation and systems knowledge,28 respectively. The text on the 
arrows summarizes the main benefits of knowledge integration for each stage of policy development.
صخلم
همييقتو جهنلا ذيفنتو ”ةحصلا لامج في ءادلأا ديحوت“ جنه ةغايص دوهج نمض تامولعلما جمد
 ةلدابتلما  ةقلاعلا  ”ةحصلا  لامج  في  ءادلأا  ديحوت“  موهفم  يطغي
 نواعت  كلذ  بلطتيو  ،ةيئيبلا  ةحصلاو  تاناويلحاو  شربلا  ينب
 تاسسؤلماو تاصصختلاو تافاقثلا  دودلح رباعلا ةينعلما تاهلجا
 لامج في ءادلأا ديحوت“ جنه ذيفنت نأ ودبي كلذ عمو .تاعاطقلاو
 .ةيحصلا ةرادلإل يلماعلا راطلإا في روصقلل هجوأ هلقرعت ”ةحصلا
 ةلجاعم  في  ةدعاسلما  تامولعلما  جمد  ةيجهنلما  بيلاسلأل  نكميو
 نكميو  .تاسايسلا  ريوطت  لحارم  عيجم  في  روصقلا  هجوأ  عيجم
 دايجإو  ،ةيساسلأا  فادهلأا  ديدتح لىإ  ةيمارلا  دوهلجا  معد متي  نأ
 للاخ نم كترشم هجوتو ،ةكترشم ةيؤر قلخو ،تلااضفلما لولح
 تارارقلا  ذاتخا  ةيلمع  قيقتح  نكميو  .يرياعلما  ددعتم  ليلتح  ءارجإ
 حشرت ةيدسر تامولعم لىإ تاظحلالما ليوتحو ،ةلدأ لىع ةمئاقلا
 للاخ نم لبقتسلما في اهفاشتكاو تلاالحا روهظ ةيفيك ليصافتلاب
 ةددعتم  ةيجهنلما  بيلاسلأا  عابتا  نكمي  ،اًيرخأو .يجهنلما  يركفتلا
 ريوطتل  كلذكو  ،ةمئاقلا  ةمظنلأا  ةيلعاف  ريوطتل  تاصصختلا
 زيزعت  لىع  اًصرحو  .يعمالجا  كرحتلا  لجأ  نم  ةديدج  تاكبش
 ةمس ةفرعلما جمد حبصي نأ حترقن اننإف ،ةدحاولا ةيحصلا ةرادلإا
 حاترقاب انمق .ةلصلا تاذ تاسايسلا ريوطت لحارم عيجم في ةيساسأ
.جمدلا كلذ عيجشت الهلاخ نم نكمي قرط ةدع
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观察结果转化为对未来形势会如何出现及展开的详细
叙述。最后 , 跨学科方法既可以用来提高现有系统的
有效性 , 也可以用来开发全新的集体行动网络。为了
加强“唯一健康”的治理 , 我们建议将知识整合作为“唯
一健康”相关政策发展过程中的一个关键特征。我们
提出几种可以促进这种整合的方法。
Résumé
Regroupement des connaissances pour la formulation, la mise en œuvre et l’évaluation des politiques du concept «Un monde, 
une santé»
Le concept «Un monde, une santé» a trait aux corrélations entre la 
santé humaine, la santé animale et l’environnement, et requiert la 
collaboration de différentes parties prenantes sur de nombreux plans 
culturels, disciplinaires, institutionnels et sectoriels. Or, la mise en œuvre 
de ce principe est rendue difficile par des défauts du cadre mondial de 
gouvernance en matière de santé. Les approches qui visent à regrouper 
les connaissances, à toutes les étapes de l’élaboration des politiques, 
pourraient permettre de résoudre ces défauts. Des analyses multicritères 
pourraient contribuer à définir des objectifs clés, à résoudre les 
compromis et à créer une vision et une direction communes. Une pensée 
systémique pourrait déboucher sur une prise de décisions d’après des 
éléments probants et transformer les observations en descriptions 
détaillant la manière dont des situations surviennent et pourraient 
évoluer dans l’avenir. Enfin, des approches transdisciplinaires pourraient 
permettre d’améliorer l’efficacité des systèmes existants tout en 
développant de nouveaux réseaux d’action collective. Afin de renforcer 
la gouvernance du principe «Un monde, une santé», nous proposons 
que le regroupement des connaissances devienne un élément clé de 
toutes les étapes de l’élaboration des politiques relatives à ce principe 
et suggérons plusieurs manières de favoriser ce regroupement.
Резюме
Интеграция знаний в разработку, внедрение и оценку политики «Один мир — одно здоровье»
Концепция «Один мир — одно здоровье» охватывает 
взаимосвязь между здоровьем человека, животных и состоянием 
окружающей среды и требует многостороннего сотрудничества 
во многих культурных, дисциплинарных, институциональных и 
секторальных областях. Тем не менее внедрению подхода «Один 
мир — одно здоровье», вероятно, препятствуют недостатки в 
глобальной структуре управления здравоохранением. Подходы 
с применением интеграции знаний на всех этапах разработки 
политики могут помочь устранить эти недостатки. Выявление 
ключевых целей, урегулирование компромиссов и выработка 
общего видения и общего направления деятельности могут 
быть подкреплены многокритериальными анализами. Принятие 
решений на основе фактических данных и преобразование 
наблюдений в нарративы с подробным описанием того, как 
возникают и могут развиваться ситуации в будущем, могут 
быть достигнуты путем системного мышления. Наконец, 
трансдисциплинарные подходы могут использоваться как для 
повышения эффективности существующих систем, так и для 
разработки новых сетей для коллективных действий. Для лучшего 
управления политикой «Один мир — одно здоровье» авторы 
предлагают сделать интеграцию знаний ключевой особенностью 
всех этапов разработки этой политики. Предлагается несколько 
возможных способов содействия такой интеграции.
Resumen 
Integración de conocimiento en la formulación, implementación y evaluación de la política de One Health 
El concepto de One Health cubre la interrelación entre la salud humana, 
animal y ambiental, y exige la colaboración de varias partes interesadas 
atravesando diversos límites culturales, disciplinarios, institucionales y 
sectoriales. Sin embargo, la implementación del enfoque de One Health 
parece verse obstaculizado por deficiencias en el marco global de la 
gobernanza sanitaria. Los enfoques de integración de conocimientos, 
en todas las etapas del desarrollo de la política, podrían contribuir a 
abordar estas deficiencias. Los análisis basados en numerosos criterios 
permiten respaldar la identificación de objetivos claves, la resolución 
de dilemas y la creación de una visión común y una dirección común. 
El pensamiento sistémico puede lograr la toma de decisiones basadas 
en pruebas y la transformación de las observaciones en textos donde 
se describa detalladamente cómo surgen las situaciones y cómo estas 
podrían desarrollarse en el futuro. Por último, pueden emplearse 
enfoques transdisciplinarios para mejorar la efectividad de los sistemas 
existentes y desarrollar redes innovadoras para la acción colectiva. A 
fin de fortalecer la gobernanza de One Health, proponemos que la 
integración de conocimientos se convierta en un aspecto clave de todas 
las etapas del desarrollo de las políticas relacionadas con One-Health. 
Sugerimos diferentes maneras de promover dicha integración.
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